Emergency conditions such as infection demand rapid production and activation of innate immune cells to combat noxious extrinsic agents. In mice, pathogen recognition through Toll like receptors (TLR) and the resulting pro-inflammatory cytokine release induce the expansion of bone marrow hematopoietic stem cells and instruct early differentiation fates so immediate innate cell development is guaranteed. Accordingly, recent work suggests that human primitive cell populations are also capable of microbial components discrimination through TLR, a mechanism that facilitates their differentiation to myeloid lineage cells. We have now found that early lymphoid progenitor cells from adult bone marrow display TLR9 and its ligation promotes the quick development of NK lineage cells by using mechanisms that involve IL-15R up-regulation. Strikingly, this phenomenon is not obvious in their neonatal counterparts, suggesting that contribution of neonatal seminal cells to the emergent cell production in response to viral signals may differ from that of adult cells.
Blood cell production is a tightly regulated process that starts in a conspicuous hematopoietic stem cell population, generally confined to the bone marrow (BM) after birth and throughout life. Our current understanding of how hematopoiesis is governed by the microenvironment indicates that not only essential growth and differentiation factors but also microbes and their products can influence differentiation fate decisions in a Toll like receptors (TLR) dependent manner [1] . Moreover, the resulting proinflammatory conditions can regulate the earliest steps of the hematopoietic development in favour of the clearance of insulting cues and to maintain homeostasis. Most findings relates to strengthening of myeloid lineage cell production under emergent scenarios, whereas adjustments within the lymphoid branch of the hematopoiesis have been poorly addressed [2] . In mice, the sole TLR9 stimulation of common lymphoid progenitors (CLP) induce B cell differentiation blockage while the production of conventional dendritic cells (DC), plasmacytoid and interferon killer dendritic cells (pDC and IKDC, respectively) is substantially enforced [3] . In humans, multilymphoid progenitors (MLP) are capable of responding to
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TLR stimulation by producing dendritic cells (DC) [4] .
Of special interest, several dissimilarities regarding stem & progenitor cell biology have been described: when compared to their adult counterparts, neonatal primitive cells exhibit higher proliferation and expansion rates, shorter cell cycle progression, and distinct cytokine production patterns [5] . Additionally, our recent study suggests a crucial neonatal/adult difference in the abundance of TLR9 transcript and protein levels, which apparently grants adult lymphoid progenitors, but not their neonatal similes, effective responsiveness to specific synthetic ligands and herpes virus HSV-1.
As a result of the TLR signaling plus the proinflammatory cytokine release, an emergent NK-like cell differentiation is recorded from adult cells, in a process involving transient NK precursor selection and discrete IL-15Rβ upregulation [6] . This phenomenon confers sensitivity to IL-15 which accounts for an accelerated proliferation and differentiation towards mature NK-like cells [6] . Thus, innate immune rapid responses against viral threatening infections in adults start within BM, in earlier developmental stages than we previously thought ( Figure  1 ). However, although neonatal progenitors are potent sources of such NK lineage cells, they apparently do not participate in their emergent replenishment in response to infection.
Furthermore, when compared to adults, poor innate responses to pathogen associated molecular patterns (PAMPs) or damage associated molecular patterns (DAMPs), weak Th1 polarization, and low antiviral responses, including NK cell degranulation and release of lytic factors, are all features of neonatal immunity. These biological properties, attributed to intrinsic deficiencies of committed NK cell precursors and mature developmental stages, may increase the risk of infection by intracellular pathogens such as HSV-1 [7] . Accordingly, our work entails limited TLR early responses either with neonatal cell tolerance to extrinsic stimuli, or to a high vulnerability to infection in newborns, as lymphoid progenitors are low competent in the emergent formation of NK-like cells in response to viral agonists.
Whether the actual TLR-emergent hematopoiesis contributes to innate immunity under pathological conditions -i.e. hematological malignancies -remain to be elucidated. Among those, acute lymphoblastic leukemia (ALL) is the most frequent childhood malignancy TLR9 stimulation on HSC-derived early lymphoid progenitors induces NK-like cell production. In leukemia, there might be coexistence of normal and leukemic lymphoid progenitors. Only progenitors with fully differentiation ability can give rise to NK-like cells upon TLR9 stimulation. It remains to be investigated whether DAMPs generated by inflammatory processes can promote a similar phenomenon. Blue circles represent normal progenitor clones, while purple circles, their leukemic counterparts. Yellow arrows represent normal differentiation paths, whereas green arrows depict emergency production.
worldwide and the leading cause of death in relapsed patients. Even though efficient therapeutic agents have been developed that increase the overall survival rates during the last years, relapse, treatment failure and septic infections change the prognosis of the disease.
ALL leukemia progenitors are known to be functionally deficient in their lymphoid and myeloid differentiation potentials, and this behavior may result from both, intrinsic and extrinsic abnormalities within the ALL hematopoietic system [8] . Moreover, ALL relapse often display lineage switching or mixed phenotypes, though the involved mechanisms are still poorly understood [9] . Our recent studies have shown that TLR stimulation on cell precursors within leukemic BM does not account for leukemic cell progression, but innate immune cell production, including functional NK cells, is promoted [10] . Concomitant production of pro-inflammatory cytokines upon external microbial insults, and leukemia cells-derived endogenous cytokines might exert synergy favoring quiescence exit [11] , proliferation, mobilization and differentiation [12] of normal clones towards innate immune cells. During chronic exposure, exhaustion of normal residual hematopoiesis could represent a risk factor [9, 13] and (Vilchis-Ordoñez et al., in revision).
Not only PAMPs can trigger TLR signals, but also DAMPs [2] . So far, no studies regarding damage patterns and normal or leukemic hematopoietic progenitor differentiation have been performed. Interestingly, some candidates that could remodel hematopoietic pathways include histones [14] and fibronectin [2, 15] which are released in inflammatory processes and are increased in acute myeloid leukemia, respectively.
Taken together, hematopoietic seminal cells are vulnerable to extrinsic microbial signals and have the ability to directly respond to TLR ligation by producing a number of cytokines. Depending on the cytokine milieu, the type of innate immune cell that preferentially will be immediately produced both in normal and pathological conditions. Early developmental responses to CpG, as in mature cells, are acquired in an age-related fashion by human hematopoietic progenitors. These features should be taken into consideration during vaccination processes and for the development of therapeutic strategies against acute infections where TLR9 plays a major role. The clinical significance of this phenomenon in stem cell transplant biology or during hematological disease remains to be learned.
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